Temsirolimus attenuates tauopathy in vitro and in vivo by targeting tau hyperphosphorylation and autophagic clearance.
In a variety of neurodegenerative tauopathies including Alzheimer's disease, frontotemporal dementia and some types of Parkinson's disease, tau protein is abnormally hyperphosphorylated by several kinases and eventually aggregates to form neurofibrillary tangles, a neurotoxic pathological characteristic that closely correlates with cognitive impairments. Hence, targeting hyperphosphorylated tau protein has now been considered as a valid therapeutic approach for these neurodegenerative tauopathies. As a newly developed analog of rapamycin, temsirolimus was approved by the U.S. Food and Drug Administration and the European Medicines Agency for the treatment of renal cell carcinoma. Recent findings suggested that temsirolimus also provided beneficial effects in animal models of Huntington's disease and spinocerebellar ataxia type 3, two neurodegenerative diseases caused by accumulation of aberrant proteins within brain. To date, the therapeutic potentials of temsirolimus in neurodegenerative tauopathies have not been determined. Herein, we demonstrated for the first time that temsirolimus treatment effectively enhanced autophagic clearance of hyperphosphorylated tau in okadaic acid-incubated SH-SY5Y cells and in brain of P301S transgenic mice. Meanwhile, we showed that inactivation of glycogen synthase kinase-3β, the most important tau kinase, might contribute to the temsirolimus-induced reduction of tau hyperphosphorylation in these two tauopathy models. More importantly, temsirolimus administration rescued spatial learning and memory impairments in P301S transgenic mice. These findings highlight temsirolimus administration as a potential therapeutic strategy for neurodegenerative tauopathies.